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Abstract of correspondent: EP0328027 
Substantially fully imidized polyimidesiloxanes which are 
based on a mixture consisting essentially of a biphenyl 
tetracarboxylic dianhydride and a benzophenone 
tetracarboxylic dianhydride, are soluble in diglyme which 
gives them particular utility in the micro-electronics industry. 
The polymers are prepared from the mixture of dianhydrides, 
a difunctional siloxane monomer and an organic diamine. 
Diamines can be used to provide an asymmetrical structure 
in the polyimidesiloxane polymer chain. The 
polyimidesiloxane can be prepared with functional groups 
which render them directly curable. The polyimidesiloxanes 
can also be prepared with functional groups which when 
reacted with an unsaturated compound renders the polymers 
curable. The products of the invention can be used in the 
form of solutions in the micro-electronic industry. The 
polymers can also be used in wire and cable coating and to 
prepare films, fibers, and molded and extruded articles. 
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(7<;uinJfjStt&tf-*tt*SftLT3 5 or 



x )i> >r \ v cd fco -5 *S ^ tt T fg ft A © rS & cc ^J?§ 
i4T^> *#££1x<D* 'J 4 ^ K •> d * -y- y li c n 
tb © ^ x - x ;u 5g AS 7k % fth ^ C » * C i A< 

- # - (Berger)0^g4#S < lP^4. 3 9 5, 5 2 7 
^ li . rf'J 4 $ K->a + ^y^3aii-T4CDCWffl 

BPDA&ifBTDAOPfl^tffl^'^ 

KiiTkfti uxRa^$ nx^^ft. *mft#m 

4,5 2 0,0 7 5 ^fcO'lsJSM.. 6 3 4,7 6 OfOfl 
ftlH#GD$n£*CD{&05ff£££ttv BPDAa.^ 
BTDA©^*©i!ffl«'>'^'M i» "J 7§ 14 T 

L/c, SEC. *ft«Cttffl*n4Mi^^75 

y tic o *iTt»«^. 

*H1#»f54.586.997 ^ & PI ^4 , 670. 497 ^ 
tt x - -r /i/ >' & & 7k ^ . *>" 7 a y & V <* . « - 

7 $ y •> ta * * ^ t: s < * y 4 $ y •> o + * y 
c «bcDWfflii^»^r ^y/7x 



y y -r h 7 ^ ^ y K j» 7k ^ ( B t d a t ft t 

Ttt^i^u^r. * as ffi # u - nfl ^ $ 

» V * ft * * 2 . 2 - f ^ ( 3 ' . 4 '-•>"* iu 
** * •> 7 * - ) ^ * * 7 rf- o 7" o A y m 
TkfeJ (6FDA(hftT^>) ©{«Hffl^R3 7KLT^^. 

^S^i^ &3, 4 2 4,7 1 8^ttH»W5Kl»^ 
T ft £ ^ 6 FDARCffn> 'J v h g* & 7k 1£! £ 

r^©->'7 5 y i 5 * * c ^ ^ «fc * # V 4 ^ 

K©S)l^^r^7KUTt^. ifttt»Sll©«*T* 
^©«S^C©1#l^«6FDAm?!fe 
* fc tt 6 FDAHOililOB^OttffltHil' 
T^tt^. •>n + ty«Rf!i$nTtS1'> *© 
*S # «i 4 ^ K •> a * * V l*IH* * tl T t» a ^ . 

54t ffl 4# . 5 88.8 0 4^tCJ^^T> *''J 4 
$ K L < tt " o© •>*K&7k1&£lrl87 ^ y 

i^f&^-ti: 4 C i^i <9 tl ^ . 50-100 
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*;uK©tT#?£Lf#*£-©'>'&&*^ l *&& 

?k 1fc £ W ® © fcT © * ft * R* ± "f ^-i©St**3 

6 FDAtC^^/c^n^. # # L # * * © llh © 
-;k£te£££WLtt^-fffi©£^£^#*~^ 

3 * 6" f * • i © * * 5? I* y ■/ 7 x / y 
a ;u *" v « * * * «9 (BTDAiUfti) K J: ^ 
* © m & & « 53 d © S ft * ft * * 

ftTfc *r , *©tt«C <D»HFtt* MU'fa 

*B»»»4. 6 1 2, 3 6 1 t tt*(A).(B)... 

Aiiftfttt* -ozo- 

^TfgJ&t'x (x - -r /ug£fla;k<fef) 

t * * 'J 4 $ K©JH34*DJ!*LTt**. C © £ ? 

it £ ft © * * Mi C © ft © 6 tES 2 9 tf - 4 4 
if CM** tltl^, 5 « 6 F - 

(6 FDA) ffiOB**^©^®^ 
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ffl 4 5 if ~ 6 BlTCi^Tl^. fcfl nSc 155 tt & & 
;Jcft<t 7 M 5 if - 8 ffl 1 4«fcr*3**nTl*4«fc 
o fil 7 $ y£©El£CJ;<9-?< <b ft * . {fc 
£ ft fc* * ( 4 - 7 $ / 7' * to ) T h v / * * "> 

d** y*<8Bl 2 If cWMWcBSft* nxi»*. 

^ftasWAO^S^^ifcffll^O 3 2,7 2 2 ^ 
( 1987^ 3 /J 3 1 B tfi 8 jl ) It . * * > ^ 7 * 
All 7K & A* £ -7 < b fa ft ft -4 $ VitZMz * ''J 

«( ir^oHy^^HA, r h 7 t k o 7 
7 y & ;< f ;nf ^^r H y © &n £ i§ £ "J iff i'i 

* ft ib m a © * ft & m t h b in jh 0 sir mi h a 

f 7 x - IV T \ =7 * >\s # y St •>* ft * ft <t ^ V / 7 

x y y r h 7 * i\* ** y & >* flR * ft £ © ft £ ft ^ ^» 

o < h ft fc II * « «: £ # 4 $ K fls * Hfc # 'J w $ 

^D + ^y^^'7U, r K -7 t K o 7 v y 

£. CK ^ f - ^ x >r h y 0 £ ® fc£ C °J *3 t'fe T- $> 
* C £ SMS ^ * . 

t ir- a ft t m m \± v> m M&Kipj?3ttT*4fc*M 



$ K tk * *l fc * 'i ^ 5 K •> o * * y * BBSS "f « d 
£ T £ . * H H ^ © J5«l © § W 1* * — ■ 3c iffi T m Bfi 
0^|^^y7-tr^<^Tm©^ , i^ ^ K •> a * * 

^ 4 — 1 3c fi tt # ') ^ 5 K > o + * y * DA 1" ^> 
z *£9!0J3i|<DBO*ltts filScK»$ 

ft ^ Jfl ifi ^ « * - 7' ;u + >t v h ^ t % T ^ f'J 

X$i^^Ofc^1x^/^^ il£a*tC3 D 

c oj m tt T * ^ © * «2> 1" ^* ^ 7 ^ * * li * h 
7 t K a 7 v y ( T H F ) © jn) S {£ ?^ j& © fll ^ 1x 

K it $ ft # U -f 5 K->o**y*llttr*Ci 
T o ^) . *JfeWOJjflO§^tt* fit Sftft i *' ? ^ lc 



r h z . 

* % a ^ © SO © @ 1^3 » v flS^ttU***!-*** * 'J 

* ^ ftfc # «j -f 3 r •> n * * y tffi 

& Z £ Z' ft Z> . 

0 0 
It il 




0 0 



^^tU'X ( O i) Jl> Hf * > 7 x - ^ ) ^ * J > 7 
d 7 a ^ y y®Ei»7K^tC^ < %%m^%ft4 
I V it $ ft ** 'J 4 $ Ki/a + U-ytt^^7U 

h □ ^ x x m c it 4 ** 53U « w m if ^ 4 ^ * . 

#¥T-tt$>ttfc*»* - f r£ > ° * * v * «/ ^ 
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L < tt *' V 4 $ V > a * * y X 'J v - 

tff c ft W ft B * * A * *r a s> T $ y^^BS* 

4 • 

& XI b" 7 * - ;u -r h^^'f^iS^l^feOji^ 

* © f(h © «>' gS fflf ;K % i S £ U T tt ffi I, ft -5 . y" & 
j» ;k 1to $ # tt ^ 7 -f ^ k $ t4 t £ 4 'J 4 $ 

K y d * * y £ ft * 4> © 7? \i tt h tt n . 

* JS !B 0) # «; 5 K > a * * y tt N * H t, £ j£ 
ttBUfcttcr 4«fl^*M*Tli»L»4. 

* U -f $ K ■> a * * y tt X m in it £ t S JEo $ 

T SB 32 I, ft 4 . 

m m m t& t tt « l ft 4 . * * * u - n > 7 4 * 

- ^ v - 7" ;u © ifc 18 & a' 7 a ju , H> «1 . Jklf 
£ % ?H tt t" x ( y* * A/ *' * y ;u 7 x - ;u ) ^ 4- 
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^7;^a7*D'<V l >'fij[!S*1}5 (6 FDA) © tt 

%$iz 4 X h'ittStltz # »M * K * o * * y ** 

1 4 i t» -5 »*C*< . 

2 . 2 - k" X { 3 ' . 4 ' - >" * ^ # * ■> 7 x 
~ ;u ) 'n * t 7 a 7* a a" y ->'S(i?k^ ( 2 . 

2 - 3 ' . 4 ' - F 6 D A iST4) It f o > >J 

v h ig y & 7K «a X * V * - * o < 4 © k * ffl T * 

4iffl^*nT^4^»©ft^«5T*4. {^I^ti' 
*SH*«P3e3. 4 2 4,7 I 8 ^ (Hifc^l 5 ) **H 
© C <b . 2. 2-3'. 4'-F6DAttfB^$ 
tl/cjS^v (Mitf* 7 y ^»«PdiB«6.406.896 
^ ( 1 9 6 4 ^ 1 2 /! 1 8 B ^ Rfl . ( C A 6 2 : 
1 45856 (1 9 65^) ) ©i&ftKftoTS 
H#K£S-7<4C£;6<-T?£4. ± S2 «D & ft tt * 
mftft&i, 6 12, 3 6 1 ^ K BE K # KB C 12 3# £ ft 

6 F D A tt* * y 7 * /H£&7k'& ( O D PA) 
&[ff7x^;i/f h 7 * y & y' fi«*^ CBPOfl) 

©$D**©(i!i©->'»s»*ais«ctefflL»4. 



* y y* 7 ^ ?K ;K ^ tt * 3 . 3 ' - it * y 
7 £ n/ iff ;k 1!9 . 3 . 4 ' - t *•>•>' 7 ^ /i/K 
<g % . & o' 4 . 4 ' - * * y 7 ^ ;u m 7k 

(4. 4 ' -ODPA) %#4<fi6tf£ 
LtWfc^^T«>4. 

B P D A tt 2 . 2'. 3. 3 ' - t'7*i/l/f 
I- ? i> jv ** y y iff 7k % . 2 . 3 . 3 ' . 4 ' - 
t* 7 x ~ )v -r I- 7 * /i/ ** y ^ y* to 7k ife) R if 3 . 
3 ' . 4 . 4 ' - b" 7 x - ^ -r h v * & *' V K *>' 
iff7k1^<3. 3'. 4. 4 ' - BPDAi^ti) 

6FDAft9»«ODPA 1 SB-* G F D A ft 0. I 
ffl!*4 0DPAlg|S©tgQf)l*)C%4. BPDA^I! 
HZ ft4tU^. * /Ujttt-ttC 6 F D Aft 9 SB** 
BPDA 1 — 6 FDAftO. 5SB£fBPDA 160 
© £5 BE l*J £ £> £ . 

* © ilh © ft «8 •>' » M * % tt . 6FDA£tfLft 
5 - ft 2 0 JS ft % £ T © ^ It EP T tt ffl L 4 . 

*©<fh©W«^i«*S7k«?tt. JaT©-«**ft 




0 0 



(r^^^ Artt 
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Ytt — S— . S . C„Hi, T^>4. ) 
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* to X h * . 

C © J; ? * CD fib © Sfc Ml * to © * © fib © ffil li 
#®##s&4.395.527 # & |5] B&4 . 586 . 997 ^ c 
Iffl * * ft T *? *> * C ft £ © f)8 ^ t* # % £ L T * nfl 
KB § £ £■ $ n . L L tl ft h . ZHbOsf&W 

* fc a 7 -( i. * © m w & £■ c* < r ^ £ *. '& 

Utrl), c ft <b © & 14 # 'i -f ^ k 2/ a -t ^ y 

UMEKlfcttTH F © JlO & 8? ME C ?3 14 £ # & 

m e k © ira $ ® a t /s » .« 



7K to ( D E D A ) ©&Att*3&9!<D # 'J 4 5 K > 

o -t * y ©# 7 *tef£/S£&0\^££14*&TL. 

5tJr!ftH£T©PMDA&£>'ft2 OSi^itO 
■>' x - -r ;u >*3S^^to (DEDA) #*S£*Ji©fc& 
nfc to * *c f* ffl l ft * . 

«M 5 V •> d * * y #ttfM8i*i£ - ^ 5•*- 
*:y-7 $ ytf. *«W©a*Kff*tfc14»*<> 
o ** v 4 $ k •> a * -9- y £-?<*© k ? 

^^^M^toiM^-tir-r^C^fflT^^Cli^ft 

h » ig « y* 7 $ y « T sfi © ^ * =ff u t n * . 




y 



it t£ ^ £ & # T . /N D y * 1 

- 1 2 <D3 © & £ IS ? © 7 /»/ * ^ L < tt y y 
ffc 7 ;u * iH£ 6 - 1 2 AS © & £ OS T © 7 'J - 
;u h L < tt ^ a V" y fb 7 'J - ;i/ ^ $> x8 l*' *l * > 

© (H It 2 . 2 . 5 - h 'J ^ 

■; 7 $y, 2 . 6 - MJ ^ *>* 7 5 y * m - * •> »J 
;u^75y, 2. 

x y . 2 . 4 - >* 7 5 y - 6 - * a a h ^ X y . 

2 4 f 6 _ h »j / ? ;u , 1 , 3 - >* 7 ^ y y 

* 'J ^ - a * T 3f ** w ? * * * *° ^ ® /,£ ^ 
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7 $ v it. TK®ifc*<>ofl:£tt*£t/. 




C tl ^ 0 Wttm. m - / 1- Is V is 7 - *} y . m , 
m - ^ ;U * y C/ 7 — 'J y > o . m - * rt> * y £/ 7 

* 'J 4 $ K ■> d * * y * T it *4 I* T * * SU © » 

i® /i ■>* 7 s yi^7 w?y H + y y T * 4 . 
»C»tL^';7|ytt2. 4 - Mi ^ *>* 7 $ 



Jfffl¥2-3B232 02) 
y £ 2 . 6 - h »; ;u 7 $ y £ & , 4» c #j 
8 011^02, 4 - I* x ) )\/i?7 \ V blfa I 0 3£ 
S^0 2 . 6 - h 'J ii/5/" 7 $ y £ ©ffiffi©S£fe 

T $> £ . 

fiIJ<lT©$l34<^M $ K •> □ * * y iH Jjfc ^ 
* £ ft ft l tt * . c 0 -5 # * 0 <(h © y 7 $ y ti 
#H4*ftSM, 395,527 ^ & Is! £4 , 586, 997 
pa ^ $ n T & *J s * 0 Oft 5; * W W $ + C £ % £ 

C 0 J; -5 « ffl Ui 0 >' 7 5 y tt , ft * * # f * - 




( 5* 4> , x tt V ? v 4 L . THKifcttMEK* 

0 

© S ft? i'l * & ft r * fc * £ - S - T £ h C £ A< !tf 

II 
0 



0 

II 

\% h tz * 1Z C .-0— x— S— 
/\ 

— CHz— T35oTU^, ) 

ttJjDW**r«fic/7 ? yti. &S3£1*&tf xfe 

f£ S & 0 * f II ft £ * C « • -£ r C @ # x & fi t? 
* ft m &m L it 4 i/ a * * y 7 $ y ffc£«3 

R i R 3 
H«N — R '4- Si- oA— Si — R ' — Mil, 

Hi R< 

tfiSttHl*. -Cl! 3 . -CF, s -<CKi),CFj . 
-C»ll 5 , -CF 2 -CIIF-CF, Jklf 



r ' tt ± © si © - m ® s t ^ * . # a « - fi 

0 2«. ^CH 2 Hv-<CF l ^K. - (CHt).(CPt). - ftCf 
-C.H,- (i^* s m&Df n tt 1 - 1 0?*4) * 

$>^i«^. *^^CCJH^T^, fi) - 7 w •> Q 
* -9" y 0 ft ffl « ^' v -f v THFifcttMEK 

^0^S0^ft?fl*f#^0icS3?-r**. *tz. 
i> a * ^ y 7 $ y t* . ncni^5J/nfl)8a, 

It * # »; -f 5 K •> o * -9- y 0 oj % t z it i, V »j 
mrt<#j 5 0 i^±0t^^tCli. >• 

ftffi*Ofc»0-tfc^?««* (dual solvent 
system) (-OOffitt»JKRcf-^0 3^f5tt«8««) 

tK » ■> o * ^ y 0 « jfl ti * % Bfl c: » ^ t £ I* t 
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* . LfrLtiftb* m a ? * ft & & £ © # y << $ 
K •> o * -9- y £o < * fcfcCUU £ •>* K & * $3 4* 

T^^tfff, »-s/7$ys' »***£©*!£ 
« o o 




0 0 



R i . R i > R , < ttttSC 1 - 

I 2 ffl©£*«* ©»»*> L < ttBH»©IBI»* 

JifiSttSW:. -ch 3 . -cp, . -(ch,kcf s . 
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0 

-CP«-CHP-CP a . -CII«-CIU-C-0-CH»CF,CF,CF 3 & 

r w:±»e©s©Hfl5©s-c * .s . »ia<cHfli© 




6 F D A&fl-©*&&*1MM£E£ft*$£C 

tt. ®* ©««*©**i*©«»ttU 
aKfttfttJcS-ttttifi*©:! *y-7-©ft¥ft 

* y v -©»#&««* -**'7xic^fi« 

iZfc&X, -> n * * y :>'Kfcjk1&©iRA#*#l£ 
* C <b * . PMDA©$D§fi'>"Sf 



LT0!!;itfNMP*©i?ra©&ft*te*W 

» 4 . U ^ L A< £ x 6FDAM#'JnF> 
o^^y^K 4 x 3®PMDA££*t;ct£li5c* 'J ^ 
- tt •>* 7 4 ^ . THF$f;ttMEK(D!lDi 

aaajLj j § Kfrp*»y©MiSfr& 

W«8>*T $ y£*«*Bfc*tt±©Rfc®ft* 
tt^tttnTi^^, •> ° * * y 3 * y *7 - © 
ff 4 T © # y 4 5 K^o**y©«Sltti#iUT 

* y * y t - <DKHttm*'-l*t n (HP 6 
>2 0-4 0) © $ & tClix - Jfc # « ME 3ft . BP 5 



?S«3S*ttfl-r* C L^C **** (W 

(McGrath ) Polymer Pre- 

prints. 2 7 g> 2f , I 986^x 4 0 3 1* 

. £ fc* nlStt* l J -< $ K*BBT 
iinscj^^T, # y -f § k «# y T 5 KK*^ 
SttT tt<c^Br3E©«a«: "jffittT* * 
-XfiM^ffi. EP5-Xflfe<tft<*;ri*l5)i$©<f 

3 Mb&tfffiffi'&feK «fc 9 * y <f ^ rti»»s 
««j ffi © w a © * y - * * - # y 7 * k«*< 

i*»ttT tttt^ffiE ©««**-? < &*14*B*< 
sb*i*c. WMT**M»*. HB$©4 5 Kffcfctf 

4*o#STc»it*#'J7 S Ktt©MB*^B 
ttTVB-cfcflftaciTfc*. fisaftcti. ft? 
ffi^tt-y-;* yBRtf 7 $ y it&fyZitfcT * 

© T % *^ieW#7"n-fe*C * * * * 

© » £ B © C tt ^ T AS * T H ft T 7 5 y ft 

^^isjssr^. * y 7 $ kb ©»»*»«** 
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I5tf> TSfSSKfc t) & * • c 0-XfIfcti. # y T 
1 Ktt&CM 5 Kfctfy *<"Ji«tt"Ca 

^•Tl^fco^'M 5 K £> n * * y* LHTL tf 4 
*3£X*IREM $ Mtf?ot-( $ K ft 

4 $ V {tit 9 8 0 "c O £ S * tz It ?5 j£ O 



» CI ¥2-36232(14) 
infill L & * . h;i/xy©!iolSi*^o{!lti5lo 

C-r^-y-^^ 4 -^ (Dean Stark) v7*$ 

itfeii. f? # ^ a ** u -f $ r*o<4/;«><05 

JaS5# PbI « . « , u - ■>* 7 $ J > a * * y Z tz lit is 
&mfrfy->a**y®&fcft* i &ft : &®i : zy ~* - 

<Dtz&&£ £ ft*Rjfci*RI«fc *> 

-js^v s > d * * v * j -? - tt&ttfcA* 

*TffJ8*y7-£$kffi#TiE<££-f*. life 

* ; - v>&!$.) 0 * # * r ffi fcl & * 0 c ft £ 0 



* <j- y AM* ffl ? ft * £ £ ti , r $ y oft 

? £ C i i LTI<9^4. C<D£fttf: 

r> -«-«-Cs L^tw»5Jt8«# y ^ K7' 

^ & fl c <£ * # & # * & Jjd it # ( in 5 > ±* J y 
-*-ttf«:i«a + K:-*«rifeftD-r*) T SB 83 <* ft 
fc # 'M * K *> □ * * y C & ^ T . — 1 - 1* T , 
U * -b 211 ffi $ ft 4 * K©*£$&tf#*J*fc-3 
*' y 4 $ K > a * v it •> a * -9- y tc {£1 fc $ & * 
li it ® tt MS C ft L T - 1 *I iS 14 © 1# 14 £ * U 
T £ . - >j v y 4 5 K f a + * y it A \ K 7" 

* * ; ^ T * <t i?' 7 ^ * fc tt T H F - 1 ij 
y§ tt T < 4 . 

Ziz* J "7 - «s ^fl Jill * ^ £ *) * ft <b 0 $ * o » it 

* * f ij «c n nff u » 4 . 



0 ® ^tc i^ffl L# >2> a 7 x y - ;i/i8 

AH v N . N - 7 ;u * Mfc # ^ <+* * > ^ 7 * K ?S 

^Rch' * J 7^4^jtH < tt 7 + ;u{fcx - 

- ;i/ . o - 0 u •/ - ;i/ . m - 2 u / - ;i/ s o - ^ 
d D 7 x — m-^DD7x/-^- p - 7 
;i/*D7x;-^K 2. 4. 6-M)7'Dt7x 
j - ;u t * to * N . N - 7 ;i/ * Jis it ii & *" * •> 
7 5 K iS WE © W tt N . N - V / * to * ;u i» 7 ^ 
K. N. N - > f ^ 7 t h7 5 K » NMPT* 
*) s X - f^liSittf r 7 t K a 7 7 y (THF) 
^ •>* ^ 7 -< ^ T * ^ . £fcfl*®>tf'J<f!K 

X * * •> K R p - ^ oa^yfyojiitt 

« s $ K 7' o v 9 <bii 7 Xf£^/aig^ 

» 2 0 0 tJ:!)jSl^, $ iz\t~k% ^jt* (>25 
5^) ©>a4-y-y3^>'v~^<{|;ffl$ft^^^tc 
tt. * ij -f 5 K f a * f y #?3StE£r£? !HS L 
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yjS#©fflMS^fctt**©-»tgft£tt*Mtffl 
Lft 4 . 

H**i*->o**ys;7* y £ 1 % ;u c tt L T n 
©J*, n + i * /uo^rs^ttJfcTk&aMfcffl $ 4X4. 
fclf! $ ft 4 •> a * y ^HffAti* 1 * L 

± © £ T > n tt 0. 0 1 £ 9 A £ < 40 

0. 0 I S n S 0. I CD « £ > aM-fSKS'O** 
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yttWtt*fctt^^©ttS**^. & # E ft . If 

tt©*tt# y 4 $ k •> o * * yaneofflikctt 

^TS*tt«***r*. 0. iSnSlOOd^, 
J*FTS!140Wtt©ttff*<>-3*V -f 5 K •> o * * 
y ri< ft £ ft 4 . Cftt»0ftjtt, 7 4 t - . * - 

©Sft-Ifflttr^^^ v *#£rt**U Cft^ttJfc 

g ft <i * a * 3 y a ± * y 

±IB © pJ tttt # "J 4 ^ K f a * ? y tt £ < © fi 
{I©£4fl®&tfffl££*fLT^4. L*LttA< 

*ft*©/8£. ftc-iKt'RaAtt&cFff 

K 331 Pg *< * * . H x- . » © # Mi K'/d 
* * y tt . ftif>0i/D + f ^^1^3 o-i o 



t>fit7§fflte&tfSt* 'J - 7' 14* ft 4 fci&Ktt 
C ft fc© 7 v *ft# M 5 K £/ ta * y*jfc«ft 

£ tt ft *' 'J -< ^ K •> o * * * A< 7 * V Ji** « £ * 

*•»;-< $ k •> o * * y tt ^ * ° *■ v r * fc « H ffi 

@&X3£K$M:J-4^? - yft (patterning) ffl ft 
C#CtiGfiIA<&4. 

□ * ir y ft k *J & 11 *' V •< $ k ^ ° * * y tt IS 
& X £ & -7 4 ?oia?x&c^i>T^'v->-<- 
■> 9 y Jg . * *< l ) * - » wt-i/^-y 
ft % 4 * y -f y 7* ? -y h * * * fc tt 1 H »H tt 
KBftA<fc*)ft4. 

^^n^^'ij ^ $ K > a * * y tt £ tt U ft * tf 

igs*wr*RJStt*fctt*y^-©4*a^ft 
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